Abstract -In the design of the RF antenna for MRI, its size and structure are determined so that they provide desired distribution of electromagnetic field. The moment method using point matching formulation was used for the computation of electromagnetic field due to the antenna and current distribution on the antenna. In order to verify the computation accuracy of the moment method, comparison between computation results and experimental results are performed. In addition, the effect of loading the RF antenna with capacitors to improve the uniformity of the current distribution has been studied.
INTRODUCTION
Recently, magnetic 'resonance imaging (MRI) has been noticed as a new technique for medical diagnosis.
The radiofrequency (RF) antenna for MRI is used as both transmitter and receiver, and requires that it should have large quality factor (Q), large gain and highly uniform electromagnetic field for high resolution imaging. In the design of the RF antenna, its size and structure are determined so that they provide desired distribution of electromagnetic field. The optimization methods of the geometry of RF antenna have been done by using analytical method [l] , [2] .
Furthermore, the improvement of the current distribution on the antenna by loading the antenna with capacitors has been reported [3] .
The moment method [4] , [5] using point matching formulation was used for computation of current distribution on the antenna and electromagnetic field due to the antenna. When applying the moment method, the antenna is approximated by thin wire and is divided into a number of segments on which unknown currents are defined .
of the accuracy of computation results, a dipole antenna is chosen as a computation model and input admittances are compared with measured data. Next, input admittances of a RF antenna are computed by the moment method. Moreover, it is demonstrated by the application of the moment method, that the uniformity of the current distribution on the RF antenna can be improved by loading the antenna with capacitors.
For the verification

FORMULATION
The moment method [4] using point matching formulation is used for electromagnetic field analysis of thin wire antenna. When applying the moment method, the antenna approximated by thin wire is divided into a number of short segments and the distribution of electric current I on the wire axis are approximated by a series of rectangular pulse functions [4] . Therefore, I is defined to be constant over each segment. Figure 1 shows the wire axis divided into N segments.
After introducing the equations for the moment method, following matrix form is obtained.
[ZI (I)=(V) 
where Znnl is the modified self impedance.
RESULTS
Dipole Antenna
Comparison between computation results of the moment method and experimental results was done by using a dipole antenna model shown in Fig, 2 .
The conductance and the susceptance of input admittance are shown in Fig. 3 . The computation results using 63 segments almost agree with the experimental results. In F i g . 3 I n p u t a d m i t t a n c e of t h e d i p o l e a n t e n n a , ( a ) conducLance G , ( b ) s u s c e p t a n c e B.
RF Antenna
An RF a n t e n n a f o r M R I i s shown i n F i g . 4 . T h e a n t e n n a i s d i v i d e d i n t o 185 segments. The Computation r e s u l t s of i n p u t a d m i t t a n c e shown i n F i g . 5 a g r e e w i t h t h e e x p e r i m e n t a l r e s u l t s . 
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( b ) I n p u t a d m i t t a n c e of t h e RF a n t e n n a , ( a ) c o n d u c t a n c e G , ( b ) s u s c e p t a n c e B.
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The RF a n t e n n a f o r M R I r e q u i r e s t h a t i t s h o u l d g e n e r a t e u n i f o r m e l e c t r o m a g n e t i c f i e l d f o r h i g h r e s o l u t i o n imaging. I n o r d e r t o s i m p l i f y t h e p r o c e d u r e o f t h e s t r u c t u r e d e s i g n o f RF a n t e n n a , w e c a n assume t h e c u r r e n t d i s t r i b u t i o n on t h e a n t e n n a t o be uniform. Here, t h e RF a n t e n n a i s l o a d e d w i t h some c a p a c i t o r s t o u n i f o r m i z e t h e c u r r e n t d i s t r i b u t i o n . I n t h o s e cases, t h e v a l u e s of t h e u n i f o r m i t y which d e f i n e d by lIminl/lI Case B p r o v i d e s b e t t e r u n i ! % m i t y t h a n c a s e A , i n w h i c h o p t i m a l c a p a c i t a n c e is 66 (pF).
F i g u r e 8 shows t h e c u r r e n t d i s t r i b u t i o n s o f case B.
I are shown i n T a b l e 1. t h e a n t e n n a a x i s i n case B; C=66 ( p F ) , ( a ) real p a r t , ( b ) i m a g i n a r y p a r t .
CONCLUSION
The moment method a p p r o x i m a t i n g a n t e n n a by t h i n wire was a p p l i e d t o e l e c t r o m a g n e t i c f i e l d a n a l y s i s o f RF a n t e n n a f o r MRI, and e x p e c t e d r e s u l t s were o b t a i n e d .
I n a d d i t i o n , t h e method, which o p t i m i z e s t h e c a p a c i t o r s of t h e l o a d e d a n t e n n a i n o r d e r t o u n i f o r m i z e t h e c u rr e n t d i s t r i b u t i o n s , was d e s c r i b e d a s t h e a p p l i c a t i o n of t h e moment method.
A s m e n t i o n e d a b o v e , i t was v e r i f i e d t h a t t h e moment method is p r a c t i c a b l e f o r t h e d e s i g n i n g o f RF a n t e n n a i n M R I .
